In vitro and in vivo evaluation of the osteogenic ability of implant surfaces with a local delivery of simvastatin.
This study established local delivery with a calcium phosphate (CaP) coating and investigated effects of delivery on implant osseointegration by in vitro and in vivo experiments. Simvastatin was prepared onto titanium surfaces with varying concentration (10⁻⁷, 10⁻⁶, 10⁻⁵, and 10⁻⁴ mol/L). Surface characteristics were performed by field-emission scanning electron microscope (FSEM), x-ray diffractometer (XRD), and fourier transform infrared spectroscopy (FTIR). Alkaline phosphatase activity (ALP) and osteocalcin release were used to measure osteoblastic activities. Ovariectomized rats randomly received control and test implants in both tibiae. After 4 and 12 weeks of implantation, the tibiae were retrieved and prepared for histomorphometric evaluation. FSEM observation showed that the size of flakes decreased with an increase of simvastatin concentrations. XRD and FTIR examinations demonstrated that all coatings were composed of octacalcium phosphate (OCP). Simvastatin-loaded titanium surface had an increased effect on ALP activities at different concentrations on day 4 and day 7, and only the 10⁻⁶ mol/L group showed significant differences on day 14 (P<.05). The 10⁻⁶ mol/L group showed significant expression of osteocalcin (P<.05). Test implants (10⁻⁶ mol/L) showed a significantly greater bone area and bone-implant contact compared to control implants during the observation periods (P<.05). It was concluded that the local delivery of simvastatin was established onto implant surfaces using the biomimetic CaP coating and could improve osteoblast function and implant osseointegration in ovariectomized rats.